SUMMARY Twenty-eight patients with typhoid fever and one patient with paratyphoid fever were subjected to intestinal function tests (faecal fat and D-xylose) and jejunal biopsy soon after recovery from the acute phase of the disease in order to assess the residual functional and morphological status of the small bowel. The results indicate that almost 50% (14/29) initially had defective D-xylose absorption which recovered rapidly. No patient had steatorrhoea. Jejunal biopsies of eight patients out of 22 showed increased chronic cell infiltration; there was, however, no specific lesion. It appears that intestinal injury following salmonellosis results only in mild functional derangement of the bowel which recovers rapidly.
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D-XYLOSE TEST
Five g of D-xylose was used. A five-hour urinary excretion of less than 1.0 g was considered abnormal. Patients in whom the test was found to be abnormal initially had a repeat test after one week, which was performed when patients were passing urine freely and blood urea was within normal limits.
FAECAL FATS
The patients were kept on a 100 g fat diet for three days, after which a three-day continuous collection of stools was made while the patients remained on this diet. Faecal fats were estimated by the method of van de Kamer, ten Bokkel.Hiinink, and Weyers (1949) . A faecal fat excretion of more than 6 g per 24 hours was taken to be abnormal.
JEJUNAL BIOPSY
Biopsies were undertaken in only those patients who freely volunteered to participate in the study after its purpose and possible hazards had been explained. Jejunal biopsies were performed from the upper third of the jejunum with radiological localization of the biopsy capsule. Biopsy specimens were transferred from the capsule to the fixative within three minutes, and care was taken to ensure their proper orientation. After fixation the specimens were serially sectioned to obtain vertically orientated villi.
RADIOLOGICAL EXAMINATION
Barium meal examination of the small bowel was carried out with non-flocculable barium (Micropaque) and serial radiographs were taken to rule out any other gastrointestinal disease.
Results

CLINICAL PROFILE
At the time of admission to hospital all the patients were acutely ill. Duration offever at admission ranged from two to 30 days (mean 10± 6.6 days). Frontal headache, abdominal pain, constipation, and general malaise were the prominent symptoms. Six patients complained of diarrhoea without blood or mucus. In one patient there was a history of melaena before admission. Ten patients were delirious on admission. Physical examination revealed splenomegaly in 25 and hepatomegaly in 10 patients.
D-XYLOSE EXCRETION TEST
The urinary D-xylose excretion was found to be subnormal in 14 out of 29 patients. The test was repeated after one week in 12 of those patients in whom it was found to be subnormal. There was an appreciable increase in the urinary excretion of D-xylose in all the patients (Fig. 1) (14), normal with increased infiltration (6), and abnormal biopsies (2).
Normal biopsies were obtained in 14 patients. The villi were tall and slender. The epithelium was of columnar type with basal nuclei. Cellular infiltrate in the lamina propria consisted of lymphocytes, monocytes, and plasma cells (Fig. 2) . In six patients the biopsies showed mild borderline abnormalities, which consisted of increase in cellular infiltration with normal villous architecture. The mixed type of infiltrate was more compact in the basal portion of the mucosa and around the crypts of Galeazzi-Lieberkuhn and gradually became less towards the villous core. Predominant cells were mononuclear histiocytes and lymphocytes. Biopsies from two other patients showed that villi were of variable length, the majority being short and broad. Normal scalloping of the villi was absent. The crypts were mostly rounded. The surface epithelium showed increased infiltration and at places it was NUMBER OF PATIENTS Small bowel in typhoidfever cuboidal. Cellular infiltrate on the whole was more dense (Fig. 3) .
RADIOLOGICAL EXAMINATION
The barium meal examination was performed in 28 patients. In 24 patients no abnormality was seen. In one patient prominent mucosal folds were observed. Flocculation and segmentation of the barium was seen in three patients.
Discussion
The present study indicates that functional impairment occurs early in the disease. The urinary D-xylose excretion test performed in the first week of the afebrile period showed that almost half of the patients (14/29) had faulty absorption. Recovery was also rapid as the repeat test done seven days after the first test showed complete recovery in all the patients. Shamma'a and Ghazanfar (1960) in their study of five patients had also reported impaired D-xylose absorption. It is well known that transient malabsorption occurs in some other acute bowel infections also due to specific (cholera) or nonspecific agents (Lindenbaum, 1965) .
In the present study no patient was found to have developed steatorrhoea. This may indicate that functional impairment is only borderline, as fats are 2 known to be absorbed all along the small intestine, whereas D-xylose absorption occurs mainly in the upper small bowl (Fisher and Parson, 1949; Crane, 1960) . Booth (1963) has reported that an isolated proximal small bowel resection may not lead to steatorrhoea.
Proximal small bowel biopsies in 22 patients failed to exhibit any specific or notable abnormality. Most of the patients (14/22) had normal mucosa. Minor morphological abnormalities seen in the remaining eight patients could well be seen in a normal population in the tropics (Misra, Krishnan, Ramalingaswami, and Chuttani, 1967; Baker and Mathan, 1968) . However, dense infiltration of the mucosa with mononuclear cells could well be a non-specific response to salmonellosis. The definite enteritis and granulomatous reaction reported by Sprinz, Gangarosa, Williams, Hornick, and Woodward (1966) in a study of six volunteer subjects was not encountered. Our patients, however, were different from those studied by Sprinz et al (1966) . Their subjects were healthy controls belonging to a nonimmune population and were given a heavy concentrated oral dose of typhoid bacilli. They themselves have noted that the magnitude of the challenge dose possibly influenced the character of the histological response. Our patients naturally acquired the disease with slow ingestion of probably a lesser number of organisms, and belong to a population where typhoid fever is endemic. The biopsies done by Sprinz et al (1966) in some patients were at the height of the disease, whereas we have biopsied them only after the fever has subsided.
Unlike Sprinz et al (1966) we have not found any positive correlation between the severity of systemic clinical symptoms, leucopenia, and the severity of the histological lesion. There was also no correlation between clinical status and functional or histological alterations observed in our cases.
It appears that there are no specific histopathological alterations in the mucosa of the upper small bowel obtained by peroral intestinal biopsy capsule and that the acute injury due to salmonellosis results only in mild functional derangement of the small bowel which recovers rapidly.
